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[ (54) Title: APPARATUS FOR EMITTING A VOLATILE LIQUID INTO THE ATMOSPHERE 




© (57) Abstract: An apparatus (I) for the dissemination of volatile liquid into an atmosphere comprises a reservoir (3) containing 
^ the liquid, and a porous evaporative member (5) that extends from the liquid into the atmosphere, the reservoir being directly open 
O 10 £he atmos P here only by a pressure equalisation vent (7), which vent is equipped with closing means (8) that obstructs the vent 
(7) to an increasing degree with increasing atmosphere temperature, optionally closing it completely. The apparatus thus reduces 
^ considerably the excessive loss of fragrance encountered in atmospheres that can get very hot, for example, automobile interiors. 



WO 2005/053756 Al MM 1:1 i TilH 'Nlii i IJI Mi ff I :J I J I i II f. I 'I , IIP J fH 



SI,SK,TR),OAI>l (BP.BJ.CF.CCCI.CM.GA.GN.GQ, For fivo-lener codes and alter abbreviations, refer, o the "Guid- 

GW, ML, MR, NB, SN, TD, TG). ance Notes on Code, and Abbreviations" appearing at the begin- 

Published: °f eacl> re Si>ar issue of the PCT Game, 

— with international search report 



WO 2005/053756 



PCT/CH2004/000719 



3 

The vent is equipped with closing means that obstructs the vent to an increasing degree with 
increasing atmospheric temperature. This means that, as the temperature rises, the effective 
size of the vent becomes smaller, the ability of the apparatus to equalise the pressure is 
reduced and the quantity of liquid able to flow up the porous evaporative member is also 
reduced. If desired, the closing means can close the vent completely, almost completely 
preventing any escape of liquid into the atmosphere. 

The closing means may be any suitable closing means. One such preferred means comprises 
a temperature-responsive moving member, and a closure member attached thereto. 

The temperature-responsive moving member may be any suitable member known to the art 
that, as the temperature rises, causes the closure member to move to obstruct the vent to an 
increasing extent. For simplicity and cheapness, it is preferred that it comprise a member that 
deforms under increasing temperature, such that the closure member moves in an appropriate 
vent-restricting direction. Preferably the temperature-responsive moving member will be a 
single component that deforms with rising temperature to a degree sufficient to give the 
desired degree of closure. 

An example of such a member is a coil spring. Such springs are known to expand as 
temperature rises, and this property can be utilised. However, the preferred temperature- 
responsive moving member is a bimetallic member. This is a member made by fusing 
together two metals with different coefficients of thermal expansion. As the temperature rises, 
the different rates of expansion will cause the element to deform. The most common 
bimetallic member is the bimetallic strip, an elongate strip made of two metal strips of equal 
length fused together. On heating, this strip bends towards the side with the metal of lower 
coefficient of thermal expansion. Thus, in the present case, such a strip may be orientated 
with respect to the vent such that the metal with the lower coefficient of thermal expansion is 
nearer the vent, with one end fixed and the other end free to move, this free end having 
attached thereto a closure member. As the strip bends, it brings the closure member closer to 
the vent, optionally eventually sealing it completely. A further possibility is a bimetallic coil, 
which uncoils with increasing temperature, thus expanding along the longitudinal axis of the 
coil. 
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The closure member maybe any suitable closure member, and the skilled person will readily 
be able to conceive of many suitable closure members for any given case. For example, the 
closure member may be a conical member that, with rising temperature, is moved towards a 
circular vent, in the maimer of a needle valve. As the conical member more closely 
approaches the vent, it reduces the area of the vent, and therefore the possibility of 
equalisation of pressure inside and outside the reservoir, to an ever greater degree, optionally 
eventually sealing it completely. 

Alternatively, the closure member may be a cap that is moved towards and optionally 
eventually completely closes a vent, The vent may terminate at its upper end in a hole that is 
coplanar with a surface on which it terminates, or it may terminate in a raised seat, standing 
above the surface. A further alternative is a cupped member, which is moved towards a vent, 
such that the cup ever more obstructs, and optionally eventually seals completely, the vent, 
which again may be just a hole or part of a raised seat. A further possibility is an annular 
closure member that moves towards a corresponding annular channel formed, for example, in 
a sealing cap of a reservoir, the vent extending from the bottom of the channel to the interior 
of the reservoir. If complete sealing is desired, that part of the closure member making contact 
with the channel may be equipped with a member or material suitable for forming a good 
seal, for example, a gasket of a suitably elastomeric material such as a rubber or a plastics 
material. The skilled person will be able to see many possible variants that lie within the 
scope of this invention. 

The invention is further described with reference to the accompanying drawings. These depict 
preferred embodiments and do not limit the invention in any way. 

Figure 1 is a longitudinal cross-section of a first preferred embodiment of the invention. 

Figure 2 is a longitudinal cross-section of a second preferred embodiment of the invention. 

Figure 3 is a longitudinal cross-section of a third preferred embodiment of the invention. 

Figure 4 is a longitudinal cross-section of a fourth preferred embodiment of the invention. 

Figure 5 is a longitudinal cross-section of a fifth preferred embodiment of the invention. 
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A fragrance dispenser generally indicated as 1 consists of two body parts, an upper part 2 and 
a lower reservoir part 3, the reservoir containing a volatile liquid fragrance to be disseminated 
into the atmosphere. Into a neck 4 of the reservoir is fitted a porous wick 5, this being held in 
place by an insert 6 that tightly fits into the neck and tightly around the wick. This insert 
includes a vent 7, which is the only direct contact of the liquid in the reservoir with the 
atmosphere and which serves to equalise the air pressure. In this particular embodiment, the 
upper end of the vent 7 widens as it approaches the top of the insert. (Depending on the 
embodiment, such a widening may not always be necessary or desirable). Immediately above 
this widened end of the vent is located a conical plug 8, whose profile matches that of the 
widened end. This conical plug is located at the end of a bimetallic strip 9, which is riveted to 
a protrusion 1 0 in the wall of the upper body part 2. 

The bimetallic strip and conical plug are located such that a rise in temperature will cause the 
strip to bend towards the neck 4, thus causing the conical plug to move into the widened end 
of the vent 7, thus constricting the flow of air, inhibiting the equalisation of pressure and 
slowing the rate of evaporation from the wick 5. Thus, in high temperatures (such as the 
interior of a motor vehicle on a hot day), the fragrance will not all be lost. As the temperature 
drops, the conical plug will withdraw, thus pemiitting increased evaporation again. 

The embodiment of Figure 2 closely resembles that of Figure 1, the differences being that the 
protrusion 10 of figure 1 is replaced by an annular shelf 1 1 to which the bimetallic strip 9 is 
riveted, and that the strip is curved rather than straight - this allows the use of more bimetallic 
material in the same space and therefore more movement at the free end. 

The embodiment of Figure 3 is different in that the bimetallic strip 9 bends away from the 
neck 4 when the temperature rises. At normal temperatures, a cap 12 at the end of the 
bimetallic strip 9 rests on the insert 6 that holds the wick 5 in place. The cap is positioned 
over a vent 7 that allows equalisation of pressure with the atmosphere in the reservoir 3. The 
cap is hollow and has apertures 13, to permit equalisation. 

In the embodiment of Figure 3, partial or complete closing of the vent is achieved by means 
of a rod 14 that depends from the cap 12 through the vent 7, and which has at its lower end a 
conical member 15. This conical member is adapted to constrict the flow of air from the 
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atmosphere to the reservoir 3, and if desired to close it off completely, by the fact that, as the 
bimetallic strip bends upward under increasing temperature, it pulls the rod and the associated 
conical member closer to the lower opening of the vent. 

The embodiment of Figure 4 is essentially the same as that of Figure I, but in this case, the 
upper end of the vent 7 is raised to form a neck 16 and the conical plug 8 is replaced by a cup 
17 designed to fit over the neck 16 and reduce, and if desired completely cut off the reservoir 
from the atmosphere. 

In the embodiment of Figure 5, the closure member is an annular member 18, which is 
suspended from the upper body part 2 by means of a bimetallic coil 1 9. The annular closure 
member is formed with a collar 20 through which protrudes a porous wick 5, the collar 
allowing the closure member to move slidably on the wick 5. The wick is held in the reservoir 
3 by means of an insert 6 that fits tightly into a neck 4 of the reservoir. On the upper surface 
of this insert is formed a channel 21, this being dimensioned and positioned such that the 
closure member will fit therein. From this channel through the insert to the reservoir runs a 
vent 7. If complete sealing is desired, the bottom of the annular closure member 18 typically 
comprises a rubber gasket. 

In operation, the bimetallic coil 19 expands with rising temperature and moves Ihe annular 
closure member 19 in the direction of the channel 21 . As it moves, it gradually cuts off the 
contact of the reservoir with the atmosphere, thus reducing the ability of the volatile liquid in 
the reservoir to travel up the wick. If desired, the annular member can be configured to close 
the vent completely. 
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Claims: 

1 . An apparatus adapted to disseminate volatile liquid into an atmosphere, the apparatus 
comprising a reservoir containing the liquid, and a porous evaporative member that 
extends from the liquid into the atmosphere, the reservoir being directly open to the 
atmosphere only by means of a pressure equalisation vent, which vent is equipped 
with closing means that obstructs the vent to an increasing degree with increasing 
atmosphere temperature, optionally closing it completely. 

2. An apparatus according to claim 1, in which the closing means comprises a 
temperature-responsive moving member, and a closure member attached thereto. 

3. An apparatus according to claim 2, in which the temperature-responsive moving 
comprises a member that deforms under increasing temperature, such that the closure 
member moves in an appropriate vent-restricting direction. 

4. An apparatus according to claim 3, in which the temperature-responsive moving 
member is a single component that deforms with rising temperature to a degree 
sufficient to give the desired degree of closure. 

5. An apparatus according to claim 4, in which the temperature-responsive moving 
member is a coil spring. 

6. An apparatus according to claim 4, in which the temperature-responsive moving 
member is a bimetallic member. 

7. An apparatus according to claim 6, in which the bimetallic member is selected from a 
bimetallic strip and a bimetallic coil, 

8. An apparatus according to claim 2, in which the closure member is a needle valve that 
fits in a circular vent. 

9. An apparatus according to claim 2, in which the closure member is a cap that closes at) 
orifice. 
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10. A method of disseminating a volatile liquid into an atmosphere from a porous 

evaporative member, one end of which contacts the liquid in a reservoir that is sealed 
from direct contact with the atmosphere other than by a pressure equalisation vent, and 
the other end of which is open to the atmosphere, such that the quantity of liquid 
disseminated decreases with increasing temperature of the atmosphere, the method 
comprising the obstructing of fee vent to an increasing degree with increasing 
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containing the liquid, and a porous evaporative member that extends from the liquid into the 
atmosphere, the reservoir being directly open to the atmosphere only by means of a pressure 
equalisation vent, which vent is equipped with closing means that obstructs the vent to an 
increasing degree with increasing atmosphere temperature, optionally closing it completely. 

The invention additionally provides a method of disseminating a volatile liquid into an 
atmosphere from a porous evaporative member, one end of which contacts the liquid in a 
reservoir that is sealed from direct contact with the atmosphere other than by a pressure 
equalisation vent, and the other end of which is open to the atmosphere, such that the quantity 
of liquid disseminated decreases with increasing temperature of the atmosphere, the method 
comprising the obstructing of the vent to an increasing degree with increasing temperature. 

The reservoir may be any container suitable for holding a desired volatile liquid. It may be 
made in any suitable form and of any suitable material, plastics being especially favoured. As 
the porous evaporative member is the sole way for the liquid to be disseminated into the 
atmosphere, any construction should ensure that this is the case. A preferred construction (but 
by no means the only construction) is the provision of the reservoir with a relatively narrow 
neck, through which an essentially cylindrical evaporative member passes, the evaporative 
member being sealed in the neck by means of a cap that fits tightly into the neck and around 
the evaporative member. 



The porous evaporative member may be any member suitable for conveying liquid from a 
reservoir by means of its internal porosity and then permitting it to evaporate into the 
atmosphere. It may be one of the porous wicks known to and used by the art, and it may be 
made of any suitable material (such as fibres, carbon, ceramics, plastics) by any suitable 
means (such as extrusion and moulding). 

The pressure equalisation vent may be in any appropriate location. In the case mentioned 
above, it may be in the cap sealing the porous evaporative member into the reservoir. 
However, other constructions are possible. The vent is covered in some way during transport 
of the apparatus and the covering is removed when the apparatus is put into service. This is 
generally done by having a cap that covers both vent and that end of the porous evaporative 
means that, in service, is exposed to the atmosphere. 



WO 2005/053756 



PCT/CH2004/00071!) 



APPARATUS FOE EMITTING A VOLATILE LIQUID INTO THE ATMOSPHERE 

This invention relates to apparatus adapted to disseminate volatile liquids into an atmosphere. 

Apparatus for disseminating a volatile liquid into an atmosphere are well known. Examples of 
volatile liquids for dissemination include fragrances and insecticides, and atmospheres 
include rooms and the interiors of motor vehicles. One very common type of such apparatus 
consists essentially of a reservoir containing the volatile liquid and an evaporative member, 
such as a porous wick, one end of which contacts the liquid, the other end being exposed to 
the atmosphere, the liquid diffusing through the evaporative member and disseminating into 
the atmosphere. Generally the liquid will be present either as a straight volatile liquid or as 
such a liquid encapsulated in a gel. In the following description, only the case of the volatile 
liquid as such will be discussed, but use of the tenn "volatile liquid" also covers the gel 
embodiment. 

At some convenient location (generally in a cap through which the evaporative member 
passes and which plugs tightly into a neck in the reservoir, otherwise keeping the liquid in the 
reservoir), there is a small vent, which allows the equalisation of the pressure of the reservoir- 
with the atmosphere, ensuring that diffusion through the evaporative member wiil'contrnue. 

While such apparatus are generally satisfactory in normal room situations, they are not so 
good in atmospheres where temperatures can become very high, for example, the interior of a 
motor vehicle on a sunny day. In such a case, the high interior temperatures reached can cause 
excessive evaporation, reducing the service life considerably. Some means of overcoming this 
have been proposed, one being the use of an automatic cover mechanism that gradually 
separates the evaporative member from the atmosphere as the temperature rises, thus reducing 
ths escape of volatile liquid into the atmosphere. Such a cover is typically operated by some 
temperature sensitive means (such as a bimetallic strip). This idea is useful, but it has the 
problem that the cover often does not make a sufficiently gas-tight seal and the loss of liquid 
is still high. 

It has now been found that it is possible partially or completely to overcome this problem by 
means of a simple mechanism. The invention therefore provides an apparatus adapted to 
disseminate volatile liquid into an atmosphere, the apparatus comprising a reservoir 
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